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What are the main goals of the NOvA experiment?

ÅNOvA is a long baseline neutrino oscillation experiment. 

Aims to address the following open questions: 
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P. Vahle, Neutrino 2016 3 

Results from 3 different oscillation analyses 

Ã Disappearance of  

ɜÕ CC events 

Ä clear suppression as a 

function of energy 

Ä 2015 analysis results 

Phys.Rev.D93.051104 

sin2(2ṉ23)æm2
32

Ã Appearance of ɜe CC 

events 

Ä 810 km baseline 

enhances matter effects  

Ä Ñ30% effect 

Ä 2015 analysis results 

in PRL.116.151806 

ṉ13,ṉ23,ŭC P ,

and Mass Hierarchy

Ã Deficit of NC events? 

Ä suppression of NCs could be evidence 

of oscillations involving a sterile neutrino 

Ä Fit to 3+1model 

Ä new! æm2
41,ṉ34,ṉ24
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What are the main goals of the NOvA experiment?

ÅNOvA is a long baseline neutrino oscillation experiment. 

Aims to address the following open questions:

o What is the value of ɗ23 ? ɗ23 < 45º or ɗ23 > 45º ?ɜɛ- ɜŰsymmetry?

o What is the value of ȹm ? Normal or Inverted Hierarchy?

o Is there CP violation in the lepton sector?

ÅNOvA has a rich physics program :

ïNeutrino cross -section measurements. See Steven G.ôs talk.

ïSearch for sterile neutrinos . See Gianlucaôs talk.

ï Investigate astrophysical and exotics phenomena.
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ÅNOvA measures the rate, energy and flavor of neutrinos detected both near its 

source and in its detector far away.

ÅPerform a joint disappearance ’‘Ÿ’‘and appearance ’‘Ÿ’Ὡanalysis.

How can NOvA measure neutrino oscillation parameters?

’ʈ
’e

’ʈ
+

Source Detector

Oscillations depend

on ɗ23 ,ȹm and ŭCP
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ÅMeasure ⱨⱧŸ ⱨⱧand ⱨⱧŸⱨⱧdisappearance to constrain sin Ᵽ and □ :

How can NOvA measure neutrino oscillation parameters?

Å’‘survival probability:
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ÅMeasure ⱨⱧŸ ⱨⱧand ⱨⱧŸⱨⱧdisappearance to constrain sin Ᵽ and □ :

How can NOvA measure neutrino oscillation parameters?

Å’‘survival probability:

ÅLocation of dip Ÿ  □

ÅAmplitude of dip Ÿ  Ἳἱἶ
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ÅMeasure ⱨⱧŸ ⱨ▄and ⱨⱧŸ ⱨ▄appearance to constrain sin 2ɗ23, □ and ŭCP :

How can NOvA measure neutrino oscillation parameters?

Å’Ὡappearance probability:

üIn a vacuum and with no CP-violation, ɜand ⱨ
oscillation probabilities are equal .
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How can NOvA measure neutrino oscillation parameters?

Å’Ὡappearance probability:
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ÅMeasure ⱨⱧŸ ⱨ▄and ⱨⱧŸ ⱨ▄appearance to constrain sin 2ɗ23, □ and ŭCP :

How can NOvA measure neutrino oscillation parameters?

Å’Ὡappearance probability:

üOther CP-conserving phase yields slightly 

different oscillation probabilities. 
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ÅMeasure ⱨⱧŸ ⱨ▄and ⱨⱧŸ ⱨ▄appearance to constrain sin 2ɗ23, □ and ŭCP :

How can NOvA measure neutrino oscillation parameters?

Å’Ὡappearance probability:

üOther maximum violating CP phase 

enhances ⱨ▄appearance. ŭCP is cyclical. 



8/13/2020 Steven Calvez | 53rd Fermilab Users Meeting16

ÅMeasure ⱨⱧŸ ⱨ▄and ⱨⱧŸ ⱨ▄appearance to constrain sin 2ɗ23, □ and ŭCP :

How can NOvA measure neutrino oscillation parameters?

Å’Ὡappearance probability:

üMatter effects also generate opposite 

effects in ⱨ-ⱨoscillations depending on the 

Mass Hierarchy.


